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Overview

• Languages of aboutness
• Ontology
• Vocabulary challenge(s) re … scientific data
• HIVE—Helping Interdisciplinary Vocabulary 

Engineering
• Conclusions, Q & A



Languages for 
aboutness

A Language
• A systematic arrangement 

of concepts
• What makes a language 

systematic?
• What makes an indexing 

language systematic?

Advantages & disadvantages
• Discovery
• Communication
• Interoperability
• Browsing, serendipity
• Context, grouping
• Overview of the scope of a 

service
• Partitioning / Segmenting 

(facets)
• Multilingual access
• Known by users
• Machine processing
• Costly
• Stagnant/difficulty in adding 

new concepts. 



(McGuinness, D. L. (2003).  Ontologies Come of Age.  In Fensel, et al, Spinning the Semantic 
Web.  (Cambridge, MIT Press),  pp. 175.  [see also, p.  181 + 189])
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Vocabulary  challenge(s) and scientific data 
management

• Research Challenge 
Apply standard vocabulary terms to data in 
collections to improve organization and discovery

• Applications needed to…
 Help researchers select appropriate terms for 

describing data sets
 Integrate terminology selection with data 

ingestion tools
 Apply standard vocabularies and not reinvent the 

wheel
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HIVE model

 <AMG> approach for integrating discipline CVs
 Model addressing C V cost, interoperability, and usability

constraints (interdisciplinary environment)



Results from study with 600 keywords
 431 topical terms, exact matches:  NBII Thesaurus, 25%; MeSH, 18%
 531 terms (topical terms, research method and taxon):  LCSH, 22% found 

exact matches, 25% partial
Conclusion:  Need multiple vocabularies

Dryad…nonprofit organization and an international repository of 
data underlying scientific and medical publications



~~~~Amy

• Meet Amy Zanne.  She is a botanist.
• Like every good scientist, she publishes, 

and she deposits data in Dryad.

Amy’s data









Goal Plan Vocabulary Partners Workshop Hosts

• Provide efficient, 
affordable, 
interoperable, and 
user friendly 
access to multiple 
vocabularies 
during metadata 
creation activities

Build
Plan 
Evaluate

• Library of Congress:  
LCSH 

• Getty Research 
Institute (GRI):  TGN 
(Thesaurus of Geo. 
Names )

• United States 
Geological Survey 
(USGS):  NBII 
Thesaurus, 

• Columbia Univ.
• Univ. of 

California, San 
Diego

• George 
Washington 
University

• Univ. of North 
Texas

• Present a model Integrated • Universidad 
and an approach
that can be 
replicated
—> not necessarily 

Taxonomic 
Information System 
(ITIS) 

• National Library of 
Medicine and the

Carlos III de 
Madrid, Madrid, 
Spain

a service • National 
Agricultural Library 

• FAO

About HIVE…
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HIVE in LTER, Dryad,…

• Library of Congress Web Archives Minerva project
• Smithsonian Field Notebook project
• US Geological Survey, USGS Thesaurus 
• Universidad Carlos III de Madrid (UC3M)
• Inst. Legal Information Theory & Techniques, NRC, Italy



HIVE/iRODS Integration

HIVE System

IRODS Metadata
Catalog

iDrop Web UI

HIVE Indexer

iDrop SPARQL 
Search

User uses SPARQL for rich 
metadata queries, 
displaying links to DFC files 
and collections.

Demo
• https://vpn.renci.org/dana/home/index.cgi
• http://centos6.irods.renci.org:8080/idrop-

web2
1. Search HIVE
2. Index with HIVE
3. Query via HIVE

https://vpn.renci.org/dana/home/index.cgi
http://centos6.irods.renci.org:8080/idrop-web2


HIVE Across the US DataNets

Survey ~ a framework studying controlled vocabulary use 
across all DataNets 
1. Which controlled vocabularies? 
2. Purposes that these controlled vocabularies serve (e.g. subject 

description of datasets or description of analytical processes or 
protocols that have been applied to certain datasets) 

3. Facilitators and inhibitors of controlled vocabulary use by data 
contributors, curators, NSF DataNet Partner administrators, and 
repository infrastructure developers

https://unc.qualtrics.com/SE/?SID=SV_3fU0xOeRbH6jntb. 

https://unc.qualtrics.com/SE/?SID=SV_3fU0xOeRbH6jntb


Conclusions

• Controlled vocabularies encourage consistent 
classification of data
– With DFC (Datanet Federation Consortium) we’ll be 

addressing findability of data on distributed grids
• HIVE (or the HIVE approach) allows users to search and 

apply terms from multiple vocabularies
• Common languages can be generated in different ways

– Emphasize the benefits, and reduce the limitations

• Acknowledgements:  Many people, students, IMLS, NSF, etc.



Technical overview and architecture

 HIVE combines several 
open-source technologies to 
provide a framework for 
vocabulary services.

 Java-based web services 
can run in any Java 
application server.

 Demonstration website @ 
RENCI and NESCent 

 Open-source Google Code 
(http://code.google.com/p/hive-
mrc/).

http://code.google.com/p/hive-mrc/
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